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RESEARCH DEVELOPS NEW PRODUCTS.
|  FROM APPLES

S .,9,3.:58@ from Journal of the New ;.::?::e
. Horticultural Society — 1947)

Cavoe H. HILLS AND J _ WILLAMAN
Eastern Reglonal Research Laboratory'
. Philadelphia 18, ?::.é?aas.

" Apples are one of our largest domestic fruit crops. The
average annual production-in this country is more than 120
~million bushels, or almost one bushel per capita. " Of this total,
-85 million bushels, or nearly 80 per cent of the annual crop, is
“ordinarily . utilized in the manufacture of a- iEo___éaow, of
- food na%‘ industrial products. Production of apple.by-products
by the leading States is shown in Table L v * - -
One of the research projects of the Eastern Regional Re-
~search Laboratory is the development of new and improved
-products ,m_.oB_.mmEouh It should be emphasized at the outset
that our research is not concerned with the better grades of
apples, which normally find their way-into channels of fresh
ruit consumption.  We are concerned with the utilization of
‘low-grade or surplus fruit, which should be diverted from the
resh-fruit market.  The’extension and. diversification of apple
by-products helps to: stabilize the demand for fresh Bp_.mon

fruit, ‘and. to maintain #.w,_acw:m nd ‘price. A large by- |

products industry will increase the' total demand for apple
products and will act ‘as a-bulwark ‘against. seasons of over
production or periods of economic depression. " -
The apple'is a versatile fruit, ”»_:%w becoriiing more so as
a result of technical research.. The accompanying chart shows
-nineteen products from apples, ‘including. two (dotted rect-

" _ angles) which are niot produced on a .commercial scale. This

- list includes only wm.aunw products.” Not listed. are such sec-
‘ondary products as apple jelly, candy, pie, mincemeat, and

B _ s P
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- the juice-should go from the press to the container with the

minimum of delay. : | v
.. An’important recent development in apple juice manufac-
- ture is the addition of ascorbic acid. Although the usc of this
acid in apple juice dates back only three years, it has created
- widespread interest in this country. In Canada, during the last
" two years of the war, the fortification of apple juice with
* ascorbic acid was compulsory in order to provide a domestic
source of vitamin C, In the United States much smaller quan-
. -tities of ascorbic acid are added to apple juice, the purpose
- being to provide an anti-oxidant for improving stability of
-color and flavor. - = IR

~ Additional rescarch is needed to determine how much
benefit is obtained from addition of ascorbic acid and what
wﬁmm,om juice products are benefited most. The problems of
discoloration and sediment formation in juice also require
- further study. And finally, some method is needed for extract-
" ing apple juice by a continuous mechanical process which will
- require less labpr and be more sanitary than the conventional
- hydraulic cider press using press cloths. , :

R Apple Sirwp -, "

. - Various.products of sirupy consistency are, made from
" apple juice. They are distinguished as follows: If the juice is
- boiled.down in-an open vessel, the product obtained is boiled:
" ‘cider, which is rather dark and has a strong taste. ‘If it is evap-
- - orated under vacuum, the product is calle concentrated apple
' juice and is lighter in color and milder in flavor, although still
+ - sharply acid. If the acidity of the juice is removed or neutral-
_ized and the juice evaporated under vacuum, one, of several

 types of apple sirup is produced. '

- Apple sirup made by the present commercial process, de-
" veloped jn - the : Eastern Regional Research. Laboratory, is
7 amber in color, very sweet, and bland. It has no distinctive

flavor, not even that of apple, but it has a slightly bitter after-
~ taste, due to caleium malate. About 10 million pounds of sirup
- have been produced in this country and Canada during the
past four years. The process in general is briefly outlined as
follows: The apples are sorted, washed, and ground, and the.
juice is pressed out by a.hydraulic press. The juice is treated
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cd with water, the product is distinguishable from fresh
~‘apple juice,

The essences from different varietics of apples vary in qual-
ity. Essence has _Ecz%nccﬁcm from nine sclected “varicties,
As might be expected, the character of the essence varies with
the variety of apple from which it is produced. Such fragrant
varieties as MclIntosh and - Delicious produce very fragrant
-essences, S :
~ Some of the products improved by the addition of apple
essence are apple jelly, apple candy, ‘and sauce; Apple con-
centrate’ fortificd with essence could be used as a fountain
drink or beverage. Other possible. uses will be apparent to
- persons in the food industry, Although the process for man-

- ufacturing apple essence was developed less than three years
- 4go, 14 companies in the United States and four in Canada
are now equipped to manufacture this product on a commer-
cial scale. . .- - LT s
AT Frozen Apple Slices B
-.In recent years a considerable volume of a ples has been
marketed as ,N.ono: slices. More than two Bnmos bushels of
apples are used in this way each year, Frozen slices enable
. the pie baker to use suitable variofies in optimum condition
~ throughout the year without va ing his formula,
. Various Senw&w have been developed for reventing dark-
- ening of frozen slices. One of the most widely used methods
. is blanching, which destroys the enzyme responsible for dis-
- coloration. The disadvantages of blanching are that it softens
the slices and causes loss of soluble nutrients, Current re-
- search studies may be able to overcome these objections to
“steam blanching, N _

_ Treating fresh slices with sulfur dioxide or bisulfite solu-

- tions also inhibits, discoloration during freezing and storage.
This method, widely used on the Pacific coast and in Canada,
is described in 358@31: .»HO.mﬂ.:OoSEeno_.m_.vamBmos
and Freezing Preservation of Sliced Apples,” available at the
Western Regional maoﬁor.ﬁmvoqﬁoao Albany; California. It
is difficult to eliminate all the sulfur dioxide from the slices
prior to baking and for that reason many States restrict the
. use of sulfured fruit. R AR !

¢
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Intosh, Wealthy, and Jonathan. In cach case the untreated
~ slices made very poor pics, a high proportion of slices show-
. ing fractures or completc disintegration to a saucelike con-
" sistency. The calcium-firmed slices made pies of excellent tex-
“ture and firmness. We consider the desired baked apple slice
" to be one that holds its shape, showing no fractures or ragged
- surfaces, and haying a uniform firmness comparable with that
- of a ripe banana. We have been able to prepare slices with
" adequate firmness from each of the above-listed varieties and
have every reason to believe that the calcium-firming method
~ will give satisfactory results with any other variety and can
\.\.&w.cm&oamEmnpn:omn_wmswm~9MooBmE.&Q., _

. Considerable study has been devoted to developing simpli-
. fied procedures for firming apple slices on a commercial scale.
. Fresh apple slices (for pie. baking) may be firmed by dipping
*in a calecium chloride solution. More uniform firming is usu-
- ally obtained by vacuumizing the slices and impregnating
. them with a calcium chloride solution: This method requires
- .special equipment and additional labor but gives an excellent
" product, Canned slices and frozen (blanched) slices may be

firmed with little .,ora.mmm in the usual commercial procedures.
‘For. example; blanched slices may be firmed by dipping in a
chloride solution prior to packaging and freezing.
Dwing to the widespread interest in the: problem of firm-

‘ing apple slices, this project has developed rapidly from the .
laboratory stage to actual commercial ‘utilization, Already
several ‘companies have made commercial trials-on calcium-
"+ " firmed slices for canning and freezing.  One mid-western apple

o m«ooommon recently packed one thousand 30-Ib, cans of calcium-

- firmed MclIntosh slices. ‘These apples-had been kept in com- -
‘mon storage until late October and were fully ripe and well
This points to a second advantage of firmed slices, namely,

fact that apples may be.used at a fully ripe stage, thereby
achieving the maximum in flavor.  The New: ma%mnm apple
grower and processor should have a very real interest in firmed
‘applé slices, because moye than 50 -per cent’ of the apples

,mg.% Emw”&n»ﬁoz&%o%xp.a»amqwru&nmwwommi

vor but lacking in firmness..




uaijs Affof uug v'

8%&&3&...%%3@ A1yBy
- Aueur’ 10§  S193N)0BJNULU
LT 1800, J0d BT Sujonpar, snyy “sanjeco] Aueur up
.. S1011p upy uso_%e,oazm&%mwg w%ﬁ%? doewod
- "oy¥ Jo anfeA onpaz , sAe[ap ' 3uof. asneoaq. a[qr
- "-sod se yoys-se oq pjnoys Surkrp pue Jurssard usomyaq euury
-9y, 'Paydi0ds jou st sovuiod oy pue Apduword -ouop st Sup
-A1p a3 papiaod uayxe sjqeardde Aue'oj Ayyenb, oy yape
. 03 xeadde jou saop .w&.”m jo poyjour ayy, ‘Ajenb:pajoad
X9 9y} ‘DUIuULIa}op 0} 9pm3 y3not ¥ se. UOHBULIOJUL Yons: asn’
03 1daoxa sa100 pue spaad jo uontodosd 10 ‘Aynyewr ‘Ajopes
- Aq pasneo UOHEIIBA INOGE OP UED SUO Bt AI] A10A S} OI19YT,
- Buikip oy sond Buyjpuey jo poifowr pur Fukip jo' poyyeur .
- “59100 pue %u&.mo uonodod ‘Ayungeus ‘Ajorrea oxe adeuwrod jo .
- opesd unoad a3 J0age Ajqeqosd yormm s1030e] oify jo swiog. -
. wiUil o +paay oy pasn aoeutod Aypenb somof a3
‘pue ‘wnjwoaid e 32 plos aq uayy pinoo apesd unoad oy y, ‘opesd -
Pa9j ¢ pue apesd unoad e ojur eovwiod SuneSaidas jo asodind
ay3 103 osje pue ‘Ayrpenb ayy Sujpjonuoo jo surow € se soewod
-paup jo opesd unoad ayy Sutugunieyep 105 pasu ayy aziseydure
0} parny aaey ap) ‘onjea unoad Zutasesaxd jo sporowr aaoxd
-wir 03 310g2 ue ur doewod [etosewod, jo Ayfenb oy Sunoay
-je siojoey. Jurdpmys st L1ojeroqe InQ . arnyoeynuewr upoad
-0y ppos. uoym sond 1oydny v sBunq odewod paup ‘Asnora
-qO ‘P99 d[338D 10§ 10 230%555 unood 10§ pasn pue paup
-2q Aewr sonprsax asoyy, ‘dind ofoym paysnio se 10 se100 pue
~spaad se 3301 st oydde oy Jo uonrodoxd ofiey ¢ “rayng oydde-
13dooxe ‘sponpord ordde ye Afaeou jo amjoeynuew oyy uj
Qorwog . o .




the natural fruit flavor than those made with the customary
65 per cent but are not self-preserving. A 65-per-cent-sugar

‘jelly is relatively self-preserving, in that micro-organisms grow
slowly or not at all in it, whereas a jelly with less sugar must

' be packed sterile, and after opening must be kept under re-

. frigeration or consumed within a few days. During the war

the Army used nearly 20 million 4-ounce cans of jellied fruit
dessert made with low-ester pectin. The product was steril-
ized in the.can in the conventional manner, and was conven-
jent to open and serve in the field. Several large food organ-
izations are interested in the manufacture of various desserts

-and other jellied products with low-ester pectin. Such prod-

| jellied foods. .

ucts may soon.replace or supplement many of our present

What of .n__n.a.a,:g,a ?-

“The extent of recent progress in the field of .ww le by-
~. products is best emphdsized by pointing out that eight new
- products have been- added since 1920. Between 1930 and

1940. such - new. products as nuggets, frozen slices, low-ester

.M.\wm&u. ‘and . pasteurized juice were developed. Since 1940,
- 'sirup and-essence have been added to the list. This year will
. .see the commiercial production of firmed apple slices for the

first time. ' We ‘are not betting as yet-on the commercial pos-

g -sibilities: of malic acid or wax. With the intensified research
.- on apple products, it is reasonable to expect the development .
_of many new products from apples. i
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APPLE PRODUCTS
" APPLES

ground, pressed

BRANDY




